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 هـﺎﯼ ﻋﻔﻮﻧﺖهﺎ ﻧﻘﺶ ﻣﻬﻤـﯽ را در اﻳﺠـﺎد اﻧﺘﺮوﮐﻮﮎ ﻣﻘﺪﻣﻪ:
در ا ﻳﻦ  ﮔﺮوﻩ ﺑﻴﻤﺎر ﺳﺘﺎﻧﯽ و اﮐﺘ ﺴﺎﺑﯽ از ﺟﺎﻣ ﻌﻪ دار ﻧﺪ. 
 هﺎ ﺑﻴﻮﺗﻴﮏ ﺁﻧﺘﯽز ﻣﻘﺎو ﻣﺖ  ﺑﻪ ﻃ ﻴﻒ و ﺳﻴﻌﯽ ا هﺎ ﺑﺎﮐﺘﺮﯼاز 
ﺑـﻪ ﻣﻘﺎوﻣـﺖ  ﺗـﻮان ﻣﯽ هـﺎ ﻣﻘﺎوﻣﺖاز ﺟﻤﻠﻪ  ﮔﺮدد ﻣﯽﻣﺸﺎهﺪﻩ 
. ﻇﺮﻓﻴﺖ ﺮوﻟﻴﺪهﺎ و ﺗﺘﺮاﺳﺎﻳﮑﻠﻴﻦ اﺷﺎرﻩ ﮐﺮدﻣﺎﮐ ذاﺗﯽ ﺑﻪ
 اﻳﺠﺎدﮐﻨﻨﺪﻩ ﺑﺎﻻﯼ اﻧﺘﺮوﮐﻮﮐﻮس ﺑﺮاﯼ ﮐﺴﺐ و اﻧﺘﺸﺎر ﻋﻮاﻣﻞ
ﻧﺎ ﺷﯽ از ﺁن را  هﺎﯼ ﺑﻴﻤﺎرﯼدر ﻣﺎن  ،ﯽﺑ ﻴﻮﺗﻴﮑ ﺁﻧﺘﯽﻣﻘﺎو ﻣﺖ 
در ﻣﻘﺎوﻣـﺖ ﺑـﻪ  اﺳـﺖ. ﺑـﻪ ﻣﺸـﮑﻞ ﺟـﺪﯼ ﺗﺒـﺪﻳﻞ ﻧﻤـﻮدﻩ
ﻣﺎﮐﺮوﻟﻴ ــﺪهﺎ )ارﻳﺘﺮوﻣﺎﻳﺴ ــﻴﻦ( ﺗﻐﻴﻴ ــﺮ ﺟﺎﻳﮕ ــﺎﻩ ه ــﺪف 
و ﺳﻴﺴﺘﻢ ﭘﻤﭗ اﻓﻼﮐﺲ ﮐﻪ در ﻏﺸﺎ  )A ,B ,C(mre هﺎﯼ ژن ﯼ واﺳﻄﻪ ﺑﻪ
ﻧﻘـﺶ  ﮐﻨﻨـﺪ ﻣﯽﺁن راﮐـﺪ  ٢femو  ١rsm هـﺎﯼ ژنواﻗﻊ ﺷـﺪﻩ ﮐـﻪ 
( tet) هﺎﯼ ژنﺗﺘﺮاﺳﺎﻳﮑﻠﻴﻦ ﺗﻮﺳﻂ  ﻣﻘﺎوﻣﺖ ﺑﻪ دارﻧﺪ. هﻤﭽﻨﻴﻦ
هـﺪف از اﻳـﻦ ﻣﻄﺎﻟﻌـﻪ ﺑﺮرﺳـﯽ ﻓﻨـﻮﺗﻴﭙﯽ و  .ﺷـﻮد ﻣﯽﮐـﺪ 
در  ارﻳﺘﺮوﻣﺎﻳ ﺴﻦ و ﺗﺘﺮا ﺳﺎﻳﮑﻠﻴﻦ ﺑﻪ ژ ﻧﻮﺗﻴﭙﯽ ﻣﻘﺎو ﻣﺖ
اﻧﺘﺮوﮐﻮ ﮐﻮس ﻓ ﮑﺎﻟﻴﺲ و اﻧﺘﺮوﮐﻮ ﮐﻮس ﻓﺎ ﺳﻴﻮم  هﺎﯼ اﻳﺰو ﻟﻪ
 ﺑﺎﻟﻴﻨﯽ در ﺷﻬﺮ ﮐﺮﻣﺎن اﺳﺖ. هﺎﯼ ﻧﻤﻮﻧﻪﺟﺪا ﺷﺪﻩ از 
اﻳﺰو ﻟﻪ اﻧﺘﺮوﮐﻮ ﮐﻮس  ٠٠١ا ﻳﻦ ﻣﻄﺎﻟ ﻌﻪ  ﺑﺮ روﯼ  روش  ﮐﺎر:
ﺷﺪﻩ  ﻃﯽ  ﻳﮏ  ﺳﺎل از ﺑﻴ ﻤﺎران ﺑ ﺴﺘﺮﯼ و  ﺳﺮﭘﺎﻳﯽ  ﺁورﯼ ﺟ ﻤﻊ
هـﺎﯼ ﺗﺄﻳﻴـﺪﯼ، اﻧﺠﺎم ﺷﺪ. ﭘﺲ از ﺟﺪاﺳﺎزﯼ و اﻧﺠـﺎم ﺗﺴـﺖ
ﺑﻴﻮﺷـﻴﻤﻴﺎﻳﯽ هـﺎﯼ ﺑﺮ اﺳﺎس ﺗﺴـﺖ هﺎ اﻧﺘﺮوﮐﻮﮎﺗﺸﺨﻴﺺ ﮔﻮﻧﻪ 
ارﻳﺘﺮوﻣﺎﻳ ﺴﻴﻦ و ﺣﺪاﻗﻞ ﻏﻠ ﻈﺖ ﻣﻬﺎرﮐﻨ ﻨﺪﮔﯽ  ﺖ.ﺻﻮرت ﮔﺮ ﻓ
ﺑﻪ روش ر ﻗﺖ در ﺁ ﮔﺎر ﺗﻌ ﻴﻴﻦ  هﺎ اﻳﺰو ﻟﻪدر ﺗﺘﺮا ﺳﺎﻳﮑﻠﻴﻦ 
 RCP، ﺑـﺎ اﻧﺠـﺎم ANDﭘﺲ از اﺳﺘﺨﺮاج ﻣﻘﺎوم  هﺎﯼ ﺳﻮﻳﻪﺷﺪ. 
، Mtet،Ltet ،Stet ،Otet ،Ktetﮐـﺪ ﮐﻨﻨـﺪﻩ  هـﺎﯼ ژناز ﻧﻈﺮ ﺣﻀـﻮر 
 ﺑﺮرﺳﯽ ﺷﺪﻧﺪ. Cmre،Bmre،Amre، rsm، fem
اﻳﺰو ﻟﻪ  ٧٧اﻳﺰو ﻟﻪ اﻧﺘﺮو ﮐﻮﮐﯽ،  ٠٠١از ﻣﺠ ﻤﻮع  ﻧ ﺘﺎﻳﺞ:
اﻳﺰو ﻟﻪ  ٣٢در ﺻﺪ( و  ٧٧اﻧﺘﺮوﮐﻮ ﮐﻮس ﻓ ﮑﺎﻟﻴﺲ ) ﻋﻨﻮان ﺑﻪ
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درﺻﺪ( ﺷﻨﺎﺳﺎﻳﯽ ﺷﺪﻧﺪ.  ٣٢ﺳﻴﻮم )اﻧﺘﺮوﮐﻮﮐﻮس ﻓﺎ ﻋﻨﻮان ﺑﻪ
 اﻳﺰو ﻟﻪ ٢٦ ﻓ ﮑﺎﻟﻴﺲاﻳﺰو ﻟﻪ اﻧﺘﺮوﮐﻮ ﮐﻮس  ٧٧ﻣﺠ ﻤﻮع  از
 ﻴﻮمﻓﺎﺳاﻳﺰوﻟﻪ اﻧﺘﺮوﮐﻮﮐﻮس  ٣٢و از ﻣﺠﻤﻮع  درﺻﺪ( ٠٨/١٥)
ﻣﻘ ـــﺎوم ﺑ ـــﻪ  ﻋﻨﻮان ﺑ ـــﻪ ﺻ ـــﺪ(در ٣٤/٧٤) ﻳﺰوﻟ ـــﻪا ٠١
 CIM ٨lm/gμو ارﻳﺘﺮوﻣﺎﻳﺴﻴﻦ )( ≥ CIM ٦١lm/gμ ) ﺗﺘﺮاﺳﺎﻳﮑﻠﻴﻦ
، RCPاز  ﺁﻣﺪﻩ دﺳـﺖ ﺑﻪﺑﺮ اﺳـﺎس ﻧﺘـﺎﻳﺞ  .ﺷﻨﺎﺳﺎﻳﯽ ﺷﺪﻧﺪ( ≥
 هﺎﯼ اﻳﺰو ﻟﻪﻣ ﻴﺎن ﻣﻘﺎو ﻣﺖ در  هﺎﯼ ژنﺑﻴ ﺸﺘﺮﻳﻦ ﻓﺮاوا ﻧﯽ 
 B mreارﻳﺘﺮوﻣﺎﻳﺴـﻴﻦ ﻣﺮﺑـﻮط ﺑـﻪ ژن اﻧﺘﺮوﮐﻮﮐﯽ ﻧﺴﺒﺖ ﺑـﻪ 
، (درﺻـﺪ ٠٧/٣٨) fem ﺑﻮد و ﺳﭙﺲ ﺑﻪ ﺗﺮﺗﻴـﺐ( درﺻﺪ ٧٧/٧٧)
 ٨/٣٣) C mreو درﺻــﺪ(  ٩/٢٧) rsm، (درﺻــﺪ ٥١/٠٢) A mre
 ﺗﺘﺮاﺳـﺎﻳﮑﻠﻴﻦ ﻣـﻮرد ﺣﻀﻮر داﺷـﺘﻨﺪ و هﻤﭽﻨـﻴﻦ در( درﺻﺪ
 K tetﺑﻮد و ﺳـﭙﺲ ( درﺻﺪ ٠٥) M tetژن ﻣﺮﺑﻮط ﺑﻪ  ﺗﺮﻳﻦ ﻓﺮاوان
و درﺻـﺪ(  ٢١/٥) L tet ،درﺻـﺪ( ١٣/٤٩) O tet، درﺻﺪ( ١٣/٤٩)
 ﺣﻀﻮر داﺷﺘﻨﺪ.( درﺻﺪ ١١/١١) S tet
ﻧ ﺘﺎﻳﺞ ا ﻳﻦ ﻣﻄﺎﻟ ﻌﻪ  ﺣﺎﮐﯽ از  ﺷﻴﻮع ﻧ ﺴﺒﺘًﺎ  :ﮔﻴﺮﯼ ﻧﺘﻴ ﺠﻪ
در ا ﻳﻦ  ارﻳﺘﺮوﻣﺎﻳ ﺴﻴﻦ و ﺗﺘﺮا ﺳﺎﻳﮑﻠﻴﻦﺑﺎﻻﯼ ﻣﻘﺎو ﻣﺖ  ﺑﻪ 
و اﻧﺘ ﻘﺎل ﻣﻘﺎو ﻣﺖ  ﺠﺎدﻳﻏﺎ ﻟﺐ در ا ﺴﻢﻴﻣﮑﺎﻧﻣﻨﻄ ﻘﻪ ا ﺳﺖ. 
از  ﻦﻴﺴﻳﺘﺮوﻣﺎﻳﺷﺪﻩ ﺑﻪ ار ﯼﺟﺪاﺳﺎز ﯼهﺎ اﻧﺘﺮوﮐﻮﮎ ﻦﻴدر ﺑ
 از و هﻤﭽﻨـﻴﻦ Bmreژن  ﺎنﻴـﺑ هـﺪف و ﺗﻐﻴﻴﺮ ﺟﺎﻳﮕﺎﻩ ﻖﻳﻃﺮ
 ﺴﻢﻴﻣﮑﺎﻧ ﻦﻴ. هﻤﭽﻨﺑﺎﺷﺪ ﻣﯽ femژن  ﺎنﻴﭘﻤﭗ اﻓﻼﮐﺲ و ﺑ ﻖﻳﻃﺮ
 ﯼهﺎ اﻧﺘﺮوﮐﻮﮎ ﻦﻴو اﻧﺘ ﻘﺎل ﻣﻘﺎو ﻣﺖ در  ﺑ ﺠﺎدﻳﻏﺎ ﻟﺐ در ا
ﺗﻐﻴ ﻴﺮ ﺟﺎﻳ ﮕﺎﻩ  ﻖﻳاز ﻃﺮ ﻦﻴﮑﻠﻳﺷﺪﻩ  ﺑﻪ ﺗﺘﺮا ﺳﺎ ﯼﺟﺪا ﺳﺎز
. ﺑـﺎ ﺗﻮﺟـﻪ ﺑـﻪ اﻳـﻦ ﻣﺴـﺌﻠﻪ ﺑﺎﺷﺪ ﻣﯽ Mtetژن  ﺎنﻴﺑ هﺪف و
درﻣﺎﻧﯽ  هﺎﯼ ﮔﺰﻳﻨﻪاﻧﺘﺨﺎب  ﻣﻨﻈﻮر ﺑﻪﻣﻘﺎوم  هﺎﯼ ﺳﻮﻳﻪﺗﺸﺨﻴﺺ 
ﻣﻨﺎﺳﺐ و ﺟﻠﻮﮔﻴﺮﯼ از ﮔﺴﺘﺮش ﻣﻘﺎوﻣﺖ اﻣﺮﯼ ﺿﺮورﯼ ﺑﻪ ﻧﻈﺮ 
 .رﺳﺪ ﻣﯽ
 
اﻧﺘﺮوﮐﻮﮐﻮس ﻓﮑﺎﻟﻴﺲ، اﻧﺘﺮوﮐﻮﮐﻮس ﻓﺎﺳﻴﻮم، ﮐﻠﻤﺎت ﮐﻠﻴﺪﯼ: 
 ﺗﺘﺮاﺳﺎﻳﮑﻠﻴﻦ./ ﻣﻘﺎوﻣﺖ ﺑﻪ  ارﻳﺘﺮوﻣﺎﻳﺴﻴﻦﻣﻘﺎوﻣﺖ ﺑﻪ 





Introduction: Enterococci have an important role in the hospital and community acquired 
infections. In this group of bacteria, wide range of antibiotic resistance can be observed, of which 
resistance to tetracyclines and macrolides can be mentioned. The high potential of Enterococci to 
acquire and disseminate the antibiotic resistance agents, has caused serious problems in the 
treatment. Regarding resistance to macrolides (erythromycin), change in the target site mediated 
by ermA, ermB and ermC and efflux pump system located in the plasma membrane encoded by 
msr and mef genes are involved. Furthermore, resistance to tetracyclines is encoded by tet genes. 
The purpose of this research is to study phenotypic and genotypic charcteristics of erythromycin 
and tetracycline resistance in Enterococcus faecalis and Enterococcus faecium isolates from 
clinical specimens in Kerman. 
 
Methods: This research was performed on ١٠٠ enterococcus isolates collected within a year 
from inpatients and outpatients. After identification and confirmation tests, enterococci species 
were detected based on biochemical tests. The minimum inhibitory concentration of 
erythromycin and tetracycline was determined by agar dilution method. Following DNA 
extraction, the resistant isolates were studied for the presence of tetK, tetO, tetS, tetL,tetM, 
mef, msr, ermA,ermB and erm C genes. 
 
Results: From ١٠٠ enterococcal isolates, ٧٧ isolates (٧٧٪) were identified as and ٢٣ isolates 
(٢٣٪) were dentified as E. faecium of which ٦٢ E. faecalis isolates (٨٠٫٥١٪) and ١٠ E. 
faecium isolates (٤٣٫٤٧٪) were detected as resistance to tetracycline (MIC≥١٦µg/ml) and 
erythromycin (MIC≥٨µg/ml). According to PCR results, the most frequent genes for 
erythromycin resistance were erm B(٧٧/٧٧٪) followed by mef(٧٠/٨٣٪), erm A(٩/٧٢٪), 
msr(٩/٧٢٪) and ermc(٨/٣٣٪). For tetracycline resistance, the most prevalent gene was tet 
M(٥٠٪) followed by tet K(٣١/٩٤%), tet O (٣١/٩٤٪), tet L (١٢/٥٪) and tet S (١١/١١٪). 
 
Conclusion: The results of this research indicate high prevalence of resistance to erythromycin 
and tetracycline in this region. The common mechanism for erythromycin resistance was 
   ﯽﺳرﺎﻓ ﻪﺻﻼﺧ                                                        
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mediated by change in target site and ermB expression as well as efflux pump and mef gene 
expression. Also the frequent mechanism for tetracycline resistance was through modification of 
target site and tetM expression. So, detection of resistant strains in order to select appropriate 
therapeutic choices and to prevent resistance dissemination, seems necessary. 
 
Key words: Enterococcus faecalis, Enterococcus faecium, Erythromycin resistance/  
Tetracycline resistance. 
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